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Some Rules of Polymerization of Propylene With the SOI/Zu 128-- 27/3%
TiCl4 + AlR3 Catalytic System
By very large oxygen quantities, the catalyst is fully poisoned.
Various possible explanations are given for this fact (Ref 8).
Figure 4 shows the temperature effect on the molecular weight
of the polymer at an optimum oxygen content in propylene. At a
temperature increase from 30 to 80°, the yield decreases line-
. arly as expected, The stereospecific polymerization processes
= can apparently be realized by any known initiation mechanism.
The process can be imagined according to the icn- or radical
mechanism, The stersocspecificity in the respective class of
catalysts is only determined by the degree of orderliness of
tho catalyiio surface., The amuthors think that & radical mecha-
nism is not impossible in polymerization with Tsigler catalystis
(for the firgt time in Ref 4). The said catalyst has, however,
not a high stereospecificity in the reactions of propylene poly-
merization. There are 4 figures and 11 references, 2 of which
are Soviet.
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AUTHORS: _Krentsel', B. A, Topchiyev, L. v.,  80Y/20-128-6-26/63
Academician; Ilfina, D. Ye.
TITLE: Chlorination of Monochloropropanes
' PERIODICAL: Doklady Akademii nauk §SSR, 1959, Vol 128, Nr 6, pp 1192 ~ 1195
. (UssR)
ABSTRACT: The sequence of substitution of hydrogen atoms by chlorine in

the chlorination of monochlorine—pubstituted compounds to di-
chlorides is of high interest for understanding the influence
of the molecular structure of a paraffin on the rules of its
chlorination. The opinions of several investigators disagree
in this respect (Refs 1-7). According to reference 8, the tem-
perature of chlorination has a certain influence on the ratio
of isomeric dichlorides. Hence, it appears that, contrary to
the rules found by H. B, Hass and E. T. MoBee (Refs 1,2), not
only the formation of 1,1- but also of 1,1,1-chlorine-aubsti~
tuted ohlorides is possible. Do Ve Tishchenko and A. Churbakov
(Ref 9) also consider probable the formation of the former from
monochlorides. The results of thermal chlorination of isomeric
chloropropanes are listed in table 1. The latter shows that on-

Card 19; ly 1,1-, 1,2-, and 1,3~dichloropropanes develop. The absence of
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- Chlorination of Monochloropropanes 80V/20-1286-26/63

2,2-dichloropropane suggests that no pyrolysis occurs under the
given conditions. On the other hand;, a considerable quantity of
2,2-dichloropropane and a somewhat smaller quantity of 1,2-subw
stituted compounds are formed in the thermal chloriration of
2~chloropropane, The results obtained once more confirm the for-
mation of aa'-substituted compounds in the chlorination of chlo-
roalkanes. Purther, the photochemical chlorination of chloro~
propanes wap studied. The authors tried here to avoid the forma~
tion of 3- and polychlorides. Table 3 shows the results. The
curves of fractionated distillation are shown in figures 1 and 2,
Table 4 shows the average isomer composition of the dichloropro-
panesa produced, Thua, the position of the chlorine atom in chlo-
roalkane has a considerable influence on the sequence of the fure
ther subatitution of hydrogen by chlorine, In the case of 2-chlo-
ropropane, the principal chlorine quantity substitutes the hydro-
gen on the C-atom whioch is already bound to ohlorine. 2,2-41-~
chloropropane is mainly formed. If, however, 1-chloropropane is
chiorinated, the substitution proceeds in such a way that 1,2-dji-
chloropropane is formed, This is explained by the difference in
the electronic atructure of the igomeric alkyl chlorides. Gimmse
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S0v/20-129-4-23/68
A., Pokatilo, N. 4., Topchiyev, A.V,,

ISy

Avanova, T, 1., Krunteel!, B,
Aceademician o,

;Polymerizai:ior{1 of 3-Methyl Butene-1q

?okla?y Akademii nauk SSSR, 1959, Vol 129, Nr 4, pp 799~800
USSR

The authors investigatad the polymerization of 3-methyl butenc-1
with a complex organometallic oatalxatﬂ 3-methyl butene-1 weg
obtained by pyrolysis of isoamyl acetate in a Yield of 97%. The
dependences observed in the ‘Pyrolysis are -graphically represented
in figures 1. and 2, 1\1’((!2115)3 or Al(i-C4H )5 ‘and TiCl4 or TiClB,

wore used as catalyst componants. 1&1(('2_,2'1,{5)3 and Al(i-C4E9)5'weref

dissolved in benzene bafore they were used., The reaction mentioned
in- the title was made in carefully purified and dried heptane and
in argon atmosphere, The obtained poly-3-methyl butene-1 is a
white powder (melting point approximately at 240°). The properties
and the polymer constants are determined. The content of the
isotactic ocomponent was determined by successive extraction with
boiling ether and keptane (similar to the investigation of

/
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Polymerization of 3-Methyl Butene-1 SOV/20-129-4-23/68

polypropylene). Some samples were investigated by radiographic .
methods (Fig 3). Some characteristic experiments (Nr 10 and 27) i
are desoribed. The low content of the isotactic component results :
from the use of Al(i'c4n9)3 and from the impurification of the

'I‘:lCl3 surface by NaCl. There are 3 figures.
SUBMITTED:s July 16, 1959
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AUTIIORS 1 Topchiyev, A.V., Tolchinskiy, I.M., Krentsel', B.A.,.
and Smolyan, Z.S. .
TITLE: Polymerization of olefines in the preparation of

semi-products for plastics and synthetic fibres

PERIODICAL: Referativnyy zhurnal, Khimiya, no.ll, 1962, 586-587, -
abstract 11 P32. (Tr. Vses. soveshchaniya po khim.
pererahotke neft. uglevodorodov v poluprodukty dlya
sinteza volokon i plast. mass. ("Proceedings of the
All-Union Conference on the Chemical Conversion of
Petroleudmiydrocarbons to Half-finished Products for
the Synthesis of Fibres and Plastics"), Baku, AN
Azerb.SSR, 1960, 37-39).

TEXT: Synthesig of polypropylene (PP) with catalyst (KT) .
Al(C2Hs5)3 (20% pblﬁ on Ih kerosene) together with

TiCly. A1(CgH5)% . received by direct synthesis and from ethyl

bromide, was studied. Propylene was prepared by dehydration of
isopropanol (99.2% CBHG and 9.8% N, + 0,). Propylene-propane

1
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Polymerization of olefines in the ... gégg}éggéooo/011/ohz/os7

fraction of the petroleum gas (85.1% C3Hg) was also used. PP was
synthesized in a reactor with a stirrer and reflux condenser;

the reactor being filled first with the solvent (benzenc

"Kalosha") and the necessary quantity of catalyst. Next,

propylene froe from contaminants was introduced. Upon completion

of the reaction the reactor was cooled down to +10 °C-and the

contents were worked by mixing with absolute methyl alcohol in ”K
order to decompose the residual catalyst. PP was filtered off

and repeatedly washed with methyl alcohol and water, then it was

dried at 60-70 °C until constant weight. The effects of

pressure, temperature, catalyst concentration, molar ratio of
A1(02H5)3 to TiCly on the yield and composition of the polymer

obtained were studied., It was found that at atmospheric as well
as at increased (4-6 atg) pressures, the best results were

obtained at temperaturas £ 30 °c, The work with pure propylene
and eommercial prepanew~propylene fraction gave substantially the

same results. X-ray diffraction photograph, infrared spectrum
Card 2/3
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and temperatures of melting of the obtained polymers showed the
presence of 75% crystalline phase, The possibility of using a

mixture of Al(CzH5)3 and Al(Czﬂs)zBr, and also Al(iso-C4H§)3

mlxed with TiClq as a catalyst was also studied..

Polymerization of olefines in the ...

[}bstractor'a notet Complete translution{]
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AUTHORS: Kargin, V.A., Academician, Topchiyev, A.V., Academiocian,
.Krentael', B.A.,, Doctor of Chemical Sciences, Polak, L.S., Doctor
“of Physlco-Mathematical Sciences, Davydov, B.E., Candidate of
Chemical Sciences

TITLE: Semiconductor Properties of Polymer Materiale

PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende-
leyova, 1960, No. 5, Vol. 5, PP- 507-514

TEXT: The authors deal with the problems of developing new classes of poly- %
mers with certain predetermined electrophysical properties necessary for
industry, particularly semiconductivity. These problems have been one of

the main subjects of scientific research in the physics and chemistry of
polymers. An analysis of published works on the conductivity of low-mole-
oular organic compounds has shown that their semiconductivity properties are
connected with the 7 -electrons of the conjugated bonds in aliphatic chains
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SemiconductoT properties of Polymer Materials

or rings. “Metal-likeness" is said to be the result of & collection of the
Ar .electrons in a conjugs oint the polymer
macromolecules with conjugated f particuler interest in
the production of materials having special electrophysical properties, in-
cluding that of semiconductivity. A 1list of available data is presented

on ordinary semiconduoctors comparing them to the structures and chemical
features of polymers. _"emioondgqtorg1are characterized by the electrocon-
ductivity values of 10 -10 ohm +cm increasing with an incre%ae ia1tem—
perature, and a concentration of the ch%rge carriers of about 10 -10

electrons OT electronic "holes™ in & cm 1t is pointed out that deviations
from gstoichiometr of the chain of the macromolecules’
main valencie in polymers on their
aemioonductivit§2properties. boring onergy levels
being ebout 107 eVy the sum total of as a compact band
about 1 ev wide and the energy value of the ele be anywhere within
this range. This band of energy states 18 called a8 zone. For all solid

y, J y 14
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bodies, i.€4y metals, semiconductors and dieiectrics, the lower zone of
electronic jevels is the wide, so-called valency zone of the electrons
fastened to certain atoms. A difference 18 noted between the 1isted three
types of golid bodies when there is a shift to 8 higher energy level. Semi-
conductors having no additional jevels in the forbidden zone are called
semiconductors with gelf-conductivity. In the presence of an electrical
field the free electrons and "holes" are the charge carriers. It is pointed
out that real bodies always contain admixtures, creating admixture levels in
the forbidden zone of the gemiconductor 1ocated either closer to the upper
or lower zone, in both cases causing the oceurrence of additional admixture
conductivity. The admixtures are called donor type in the first case and
acceptor type in the second. 1t is assumed that any irregularity of the ma-
cromolecules usually creates acceptor admixiures. The mobility of the
charge carriers is said to depend on the temperature and concentration of
the admixtures and to decrease with an incraase in the temperature and
amount of admixture. Special interest is ghown in the gemiconductor type
discovered by de Boer (Ref. 3), where part of the atoms of the lattice is re-
placed by atoms with almost the same gize but a difference in valenoy. The
method by which they are produced was developed for oxide semiconductors,

Card-3/18
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and consists in adding metals to the sample having & valency differing by &
unit of 1 from the valenoy of the main metal. It is thought possible to
form new synthetic polymers having semiconduoctor properties by a similar meth-
od of introducing metals into the chein of the macromolecule. Ordinary
polymers have & certain amount of electroconductivity (Re%:4,5), which de-
pends on the temperature, and is expressed by € ~exp = }7_° where E is a
certain activation enersgy, T the absolute temperature, k §oltzmann's con-
stant. From this relationship the authors have attempted to solve the
problem of establishing the connection between the polymer's structure and
i{ts electrophysical or electroconductivity properties. In solving this
problem they based their analysis on the known aspects of the electroconduc-
tivity of low-molecular (including organic) compounds. This was followed
by the determination of the characteristic features of the polymer struc-
ture. The problem of electroconductivity in organic polymers was divided
into two parts: 1) the movement of electrons in the macromolecule, 2) trans-
fer of electrons (or holes) from molecule to molecule. In the first part,
an isolated linear macromolecule with the same bonds is analyzed:

Cuord &/16--
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ase —g —é -3 —2 -g —1 -veo o The axaot path followed by the potential of
E A H H H é

the electrical field formed by the electirons and nuclei of +his type of sys-
tem is not known, put the field changes periodically in space, and its peri-
od is determined by the periodicity of the molecular chain structure. An
electron is theoretically placed into this field and jts movement 18 regard-
ed through the Schroedinger equation for an electron in & periodic field,
the solution of which in this case ig salid to be the wave functions accord-

ing to Block (Ref, 6)1 Y= 37n'01-h-x’ whare Iy (x) is & function depending

on the wave number , and 18 periodic relatiJk to x3 the pmagnitude of the
period is determined by the structure of the molecule: by the length of the
interatomic bonds, etc. This solution causes 8 zonal structure (Ref,A,S).

In calculating these fields the authors state that the theoTy of disturbance /
of quantum mechanics is used analyzing two extreme cases? a) a strong bond,

b) a weak bond. It iB8 pointed sut that a real macromolecule can have con-
ductivitvy if there are electrons in it whith sufficient probability of shift
under the effect of an external electrical field with its component along

card 5/18
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The authors draw the conclusion that ths probable nec-
essary conditlion for the existence of electroconductivity in a macromole-
cule is the presence of multiple, particularly double bonds., It is con-
sidered advantageous to have a maximum number of multiple bonds, which can
be accomplished in linear molecules and organic rings by alternating the
single and double bonds (polyconjugation)n The presence of a maximum number
of multiple conjugated bonds in the macromolecule with a comparatively weak
bond of the electrons to the atoms would facilitate the increase in electro-
conductivity. It is considered expedient to introduce atoms with a rela-
tively weak bond of the electrons on the outer orbits, in order to decrease
the width of the forbidden zone. The conductivity is further dependent on
the migration of the double bonds and thus it is also expedient to increase
the number of possible migrations of this kind, forming comple cyclic struc-
tures of conjugated bonds, (e.g., phthalocyanine and the metal compound type).
In & molecule having quasi-free electrons the possibility of electronic and
hole-type conductivity is present. The authors attempt to give a rough eva-
luation of the cases: Thus in the case of a double bond the “r-electrons
are less firmly attached to the corresponding atoms or group of atoms than

~Card—6/18

the molecular chain.
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the & -electrons and more mobile, and thanks to the quantum tunnel effect -
can overcome the barrier U(r) and move to a neighboring bond with a proba-

pility p (relative to_a unit of time)

L v 2 T
*~proy exXp {T - V2m|U(r) - € ]dr} (A), where T is the life-span of
T

the electron on 2 sep&rate bond, ~h- = - , L is the width of the potential

depression, where the electrons are loca%ga, m is the electron mass, Vv is
its velocity, & is the kinetic energy. The complex function U(r) is replac-
ed for simplicity by a rectangular potential barrier (Fig.1), then L is de-
termined by the length of the double bond C=C, U _is determined by the di-
mensions of the atom C, Uo- £ by the potential egergy of the most weakly

bonded electron. Then equation (A) becomes:

T,Q;%- exp 2— -:527 Lo ’;,’w. At L = Tv10—8, U°-¢_=- 10 ev = 10"8 cm/aec,
15 sec. Thus during the time of the electron being locat-
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e -15 = g——— =
ed on one bond wbout 10 it shifts over at a rate of vshift 15

sec, The given formulas show that due to the strong dependence of T on U
and U - £, the electrons of the internal orbits forming the polymer mol8-
cule,max'which have a greater bond energy, will be almost completely local-
jzed and will not be able 10 participate in the electroconductivity of the
macromolecule. It is gtressed that the problem of the transfer of the charge
carriers (electrons and holes) from molecule to molecule is a difficult one.
It is assumed that the mobility of the charge carriers can be mainly deter-
mined by the probability of the tunnel gap through the intramolecular bar-
rier and that high temperatures are necessary so that the alectrons can over-
coms these gaps beiween the macromolecules. The electroconductivity of the
polymer semiconductor will depend only on the concentration of the charge
carriers in the first approximation (at a given structure of the polymer).
The importanca of the intramolecular transfers is stressed on the example of
the benzene molecule, which is an excellent conductor, but liquid benzene

(a group of these molecules) is an excellent insulator. The actual potential
barrier between the macromolecules depends on these conditions, i.e., on the
distance between the macromolecules and their number in a unit volume. The

Card—6/48
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chemical bonds between the molecules and their space orientation will also
pecome relevant factors in future. The optimum conditions for the formation
and movement of charge carriers in the macromolecule is partly determined by
the formation of the polymer molecule with polyconjugated and aromatic rings
in the chain, but the latter do not solve completely the problems of easing
the intramolecular parrier for them. Further mention is made of the signi-
ficant effect of orientation on the electroconductivity of the polymer. The
orientation of the polymer molecule also causes gevere anisotropy of its prop-
erties along and across the axis of orientation. As regards the glectrocon-
ductivity, it iszmsumuithatﬁf:mﬂentation can lead to iwo resuitss an increase
in the number of charge carriers passing in a unit of time through & certain
transverse cross-gection of the polymer semiconductor, and the occurrence of
gevere anisotropy of the conductivitye. In a polymer with regularly-built
chains the conductivity is present only in the chain molecules. 1t is sug-
gested that the conducting elements can be simply arranged parallel to each
other, and thus create a system with good conductivity along the orienta-
tion axis and a slight conductivity in the perpendicular direction. The nost
gxpedient conditions are & high degree of regularity and few transverse bonds,
since the latter would form the most perfected orientation of the polymer
thread. This type of polymer system should have the best conductivity along

cart9778~
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the orientation axis and the highest anisotropy of the conductivity. The au-
thors discuss the paramagnetic properties of semiconductors, particularly oc-
curring in their spectra of electronic paramagnetic resonance (EPR). Since
the integral EPR spectrum is connected with the number of electrons present
having non-paired spins in the investigated aystem, it is assumed that the
m--cloud is characterized by a certain non-pairing. The number of particles
with non-paired spins corresponding to the narrow gignal in the EPR spectrum
of the polymer is about 1018-1019 1in one c¢m?. But these cannot be consider-
@d charge carriers in polymers with semiconductor properties for the follow-
ing reason: the electroconductivity!ncramesvnﬂxfhetemperature and the con-
centration of these particles determined by the area of the narrow line
mentioned in the EPR spectrum drops. It is assumed that the second wide 3ig~
nal might be connected with the electroconductivity. The EPR spectrum is
considered a property of the modecule and not of the polymer on the whole.
The signal in the EPR spectrum indicatea the fulfillment of an important, al-
though not the only, condition for the polymer (especially synthesized or

processed), to possess semiconductor properties. The presence of a system of

conjugated double bonds is considered important but not adequate for the for-
mation of a polymer material, which would completely be conducting, particu-

7C_IA-RDP86-00513R000826410
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larly semiconducting. The authors claim that it is possible to produce poly-
mers with a system of conjugated bonds in the main chain in two ways: 1) by
transformation of the macromolecules in the chain of already known polymers,
2) by special construction (synthesis) of the macromolecules with a system of
conjugated bonds. Some of the specific work done on the synthesizing of
polymer molecules with a system of conjugated bonds is gone into, partiocu-
larly that of the products of thermal transformation of polyacrylonitrile.

It is thought that interecting prospects lie in the production of this poly-
mer substance characterized by a complex of electrophysical properties, viz.,
semiconductivity. It is assumed that in the thermal transformation the poly-
asorylonitrile undorgoen chemical changes leading to tho formation of a poly-
mer, the macromolecules of which consist of cyclic chains. The given reac-
tion schemes show that in this iype of polymer semiconductivity properties
can be expected. This corresponds to the theory developed by Semenov (Ref.7)
in analyzing the EPR spectra of certain polymer moleculos, aespecianlly that

of polyaminoquinone. When elevating the temperature of processing the poly-
acrylonitrile, the narrow signal of the EFR mentioned above increases (Fig.})
almostly linearly in the temperature range of 325-600°C. Similar data were
previously obtained in the thermal processing of polyvinylchloride (Ref.10).
The authors feel partially justified in assuming that in order to produce J<
Card—t1/T8-
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satisfactory scmiconductor properties, a strict regularity of the structure
of the polymer chains is needed. It is also assumed that polyacrylonitrile
forms such regular chains. Special interest is felt in orientation as a
means for increasing the regularity of the structure of polymers anongst
other possibilities. The authors specify that at the nresent time several
new polymer materials, the macromolecules of which have a system of conju-
gated double bonds, have been produced both in the USSR and abroad. These
polymers have interesting magnetic properties, In this connection the work
of Berlin (Ref, 15) is noted in the synthesis of polyaminoquinones, 1In the
interaction of chloranil with benzidine polymers were obtained of the given
structure, The authors of this synthesis assume that in this case there
are not only intermolecular hydrogen bonds, but also bonds of the intrachain
type, which can lead to spatial structuralizing and impairment of the solub-
ility. Reference is also made to polymer-chelate complexes of percyancethy-
lene with metals (Ref.21) stating that these compounds have a high thermal
stability, a high magnetic gusceptibility, a low activation energy, (0.26)
and & about 10-2 ohm~lscm=1 at 200C. Special attention is further paid to
the products oynthesized by the authors (Ref, 16) of semi-condensation of
phthalic anhydride with n-phenylenediamine and hydroquinone. The latter are
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characterized by an electroconductivity of 7-10"7c>hm--1-cru"‘l with an activa-

tion energy of about 0.6 ev. Roginskiy (Ref.18) mentioned the interesting
posoibilities of using the semiconducting properties of certain organic poly-
mers as heterogenic catalysts. Semenev (Ref, 20) studied this matter further.

In conclusion the authors point out that the future profound investigation

of the properties of polymer materials with a system of conjugated bonds, es- ‘
pecially those with obvious semizonducting properties, will lead to new pos- \\}\
sibilities of creating heterogeneous catalysts with a high selectivity.

There are 2 figures, 1 table, 5 structural formulae, 1 diagram, 3 equations

and 21 references: 14 are Soviet, 6 English, 1 Belgian.
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PERIODICAL: Referativnyy zhurnal. Khimiya, RO 6, 1962, 6199 abstract
¢p43 (Tr. In-te nefti. AN 888R, Ve 14, 1960, 58-64)

oL 230

I's 190 5/081 62/000/006/100/111 %

) B162/B101 \
'\‘%053 " l :
AUTHORS: pokatilo, N. A.y Yeragova, Ya. Ley Unmuet, Ae Moy Kgggﬁggllﬂ,

B Aey Topohiyevs A. Ve i

l

TITLE: production of ieotactio polybutylene 3

!

i

TEXT: An investigation is made of ths polymorization repction of
q-butylene using t¥O spystems of complex organo-metallic catalysts: 4
A1(02H5)3 + TiCl, and Al(ieo-c4n9)3 + T1C1 . The polymerization reaction !

of «-butylene was carried out in & medium of n-heptane, cleansed of
moisture and unsaturated compounds . 1t 18 egtavlished that the best i
conditions foT the production of isotactio a—polybutylene with the catalyet
Al(c?_ns)3 + T1014 are; molar ratio (0235)3A1:T1614 - 8:1, reaction ’

temperature 20-30°C, reaotion gime 3 hroj with the catalys®

- th : - : -1 i
Al(iso c4n9)} + TiCl, ey are; molar ratio (is0 0439)}A1 TiCl, 1:1, |

reaction tomperature 20-30°C, regotion time 5 hrBe An attempt ig made tO 9(

|
3

&
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oarry out polymerization of a-butylene in the liquid phase at temperatures
and pressures oclose to the oritioal ones, in a f-butylene medium and also
in a part of the a~butylene not involved in the reaotion, using the
catalytic system Al(czﬂs)j + TiCl,. [Abatraoter's note: Complete
translation.] 4
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AUTHORS: Topchiyev, A. V., Kreptgglil, B. 4.

TITLE: Wodern methods of using petroleum and gas to produce high-
polymer products

FLRICDICAL: Referativnyy zhurnal. Xhimiya, no. 3, 1962, 560 - 501,
abstract 3P18 (Tr. Groznensk. neft. in-t, sh. 2%, 1960,
5 - 20)

T7¥T: Thne future posaibilitiesn of producing polymers based on petroleum

and gas and the most important trends in petrochemical s;mthesis in the

coming years are discussed. The results are given of the authors' work on .
producing polypropylere and polyethylene and their study of the nature of ////
the catalytic activity of chromium oxide and molybdenum oxide catalysts.

The possibility of extensive use of nuclear irradiation in polymerization

znd other petrochemical synthesis processes is mentioned, @bstracter 8

note: Complete translationj
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BO15/B008
AUTHORS: Kargin, V. A., Krenisel’ B. A.. Rokhlin, M. I., Smirnov,
V. s. - )
TITLE: International Symposium on Muscvomolosular Chemistry and the
Exposition cf Synthetic Materials in the German Yederal
Republic

a2
PERIODICAL: Vestnik Akedemii nauk SSSR, 19605§No, 5, PE- 68-74

TEXT: The Symposium was convened by the Commission of Bigh-molecular
Compounds of the International Associtation for Pure and Applied Chem-
istry and was held at Wiesbaden (German Federal Republic) from October 12
to 17, 19959. It was ettended by some 1200 acientists from 22 countries.
The Soviet delegation consisted of 29 repressntatives of the main

branches of the chemistry and physics of polymers of the USSR.

Problems of the physics of the polymers, high-mclecular compcunds in
solutions, the elementary acts as well ao the kinetica of pclyreactions,
the chemistry of organlc and {norganie high-moleoular ~ompounds, the
natural high-molecular compounds and models ware discuized. G. P, Mikhaylov

v
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Chemistry and the Expositicn of Synthetic BO15/B008
Materials in the German Federal Republic

reported on the investigation results of the molecular relaxation in
polymers by means of the dielectric method. V. A. Kargin stated that the
globules are to be considered as primary elementary structures in the
orientation and crystallization of polymerss| S. S. Medvedev showed that
the development of cationie chains is direct y diinked with the formation
of comglexesqbetween the catalyst and monomer. G. Mark (USA) mentioned
in his report papers by Soviet scientists, especially the investiga-
tions by K. A. Andrianov in the field of the synthesis of organosilicon
polymers. The authors describe next the International Exposition of
Synthetic Materials which was held at Dussseldorf from October 17 to 25,
1959, and at which 21 countries (cver 670 firms) were represented. The
authors state that about one half of the exhibiis consisted of machines
and the other half of finished products. Among synthatic materiala,
polyvinyl chloride, polyethylene and reinforced plastics are ocspecially
mentioned, the authors referring to the papers by V. A, Kargin and N,
Plate. It is underlined firally that the work of the axperts in the field
of new processing methods is to be regarded as being as important as the
creation of new polymers. There is 1 Soviet reference. ////
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AUTHORS' Frenkel', S. Ye., Topchiye¥s Ao Vo5 3/076 60/034/02/010/044
Krentael's Bo Aoy Gol'dfarb, Yu. Ya. BO10/B015
TITLE: Investigation of the Polydispersity of Polymers by the Method of

the Unestablished Sedimentation Equilidbrium. 11, Investigation of
Pollisobutllgggﬂpbtained With a CompleX Organometallic Catalyst ]

pERIODICAL:  Zhurnal £1zicheskoy khimil, 1960, Vol 34, §r 2, PP 327-334 (USSR) .

ABSTRACT: The jnveatigation results of the previous paper (Ref 1) were -

completed by determining the gedimentation cosfficients I, dif-

fusion coefficients D, and characteristic viscosities ImJ on 5
polyisobutylene samples in n-heptane at 20° and at 1 atme. The
values of measurement obtained for theae hydrodynamic charac- br/’
teristics are given (Table 1). Three of the samples showed 3
noticeable polydieperaity, The molecular weights were caloulated
according to the formulast

. - o 1/3 -

p ([(n)x) 3 L 2,56°10 > s ([iu?) /3, 2,47+ 16

(Table 2), end it was found that S = 2.57-107 ls 2 gvedberg
m

-4 /2 2 L10-6
anite; D = 2.63°10 “Snzm cn’/sec, and ] = 72107 Mgpy) hold
nfractionated samples, 1.e- for the dependence of the
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Investigation of the Polydispersity of Polymers by 8/076 616/054/02/010/044
the Method of the Unestablished gedimentation B010/B015
tquilibrium. 1I. Investigation of Polyisobutylene
Obtained With s Complex Organometallic Catalyst

characteristic viscosity (%] on the mean molecular weight Mgry]
the simple Staudinger equation is obtained. The values for M and
M, were taken ¢rom reference 1, and indicated together with those ~
for Mg and Mgryls 88 well as ¥, (Table 3). A simple method i8
suggeaged for the correlation of the hydrodynamic values of meas-
urement with the direct values of measurement for My ana My, and
it is pointed out that a similarity to the distribution function,
given by Wesalau (Ref 7) for some of the low-pressure poly- W
ethylenes, may be observed. If all conditions remain the same, the
molecular weight of polyisobutylene increases with the duration of
the polymerization reaction. This fact indicates & successive pro-
jongation of the linear chains. The growing of molesules on cata-
lysta of the Ziegler-Natta type 1is assumed to be comparable with
the "growing of a tree". The degree of polymerizution depends on
the duration % of the growing process and the rate of growth v.
The values ¥ and v are determined by the properties of the
ternary system monomer - catalyst - solvent. Studies in connection
Card 2/3 with the Xrémer-Lansing distribution function lead to the con-
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Investigation of the Polydispersity of Polymers 8/076/60/034/02/010/044
vy the Method of the Unestablished Sedimentation B010/B015

Equilibrium. II. Investigation of Polyisobutylene
Obtained ¥ith a Complex Organometallie Catalyst

olusion that the samples investigated exhibit rather a high dis-
persity, It is doubted that the fres radicals play an essential
part in the process investigated. There are 5 figures, 3 tables,
and 12 references, 6 of which are Soviet, o

ASSOCIATION: Akademiya nauk SSSR Institut vysokomolekulyarnykh soyadineniy L'V
of the USSR, Institute of High-molecular

———Compounds), Institut neftekhimicheskogo sinteza (Institute of
._Petroleum-chemical Synthesis)

SUBMITTED: April 21, 1958

ke
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80V/20-130-2-28/69
Topchiyev, A, V., Academicion, Mushina, Ye. A., Perel'wan, A,

TITLE:

PERIODICAL:

ABSTRACT:

1., Krentsel', B. A,

Synthesis of Polyvinylcyclohexane 1

Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 2,
PP 344 - 345 (USSR)

There are no publication data on the polymerization of

wanted to investigate the possibility of producing poly-
vinyleyclohexane, and the influence of the nature of the
catalyst on the properties of the polymer. Vinylcyclohexane

was cbtained from the cyclohexylethyl alcohol (Ref 1, see
Scheme). This alcohol was synthesized in 2 ways: I) by ‘
the action of an absolutely dry gaseous ethylene oxide on Vr
magnesium chlorocyclohexane (produced by the Grignard re-
action) in ethereal solution (Refs 2,3)} II) by hydrogena-

tion of phenylethyl alcohol on Raney's nickel catalyst at

160° and a pressure of 100 atm. The yield was * 50%. Vinyl-
cyclohexane was obtuined by acetylation of the cyclohexyl
alcohol and by pyrolysis of the acetate (Rof 1), 2 catalysts

%
sARE G R ST SR TRy TRV SR
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were used for the polymerization of the vinylcyclohexane:

a)e chromic-oxide-, and b) an organo-metallic catalyst.
Carefully dehydrated heptane or benzene #as used with a)

as a solvent for the monomer. The authors' experiments
showed that an addition of triisobutyl aluminum (50% solu-
tion in heptane) doubles the polymer yield. The properties
(crystallinity, viscosity, etc) remain unchanged (Fig 1 8,

b, p 318). The polymerization b) was carried out in a
current of purified nitrogen at 80°. Triisobutyl aluminum lJ/:
with titanium tetrachloride was used as a catalyst. Accord-
ing to preliminary data, the polymer yield was ~ 30%. No

ash content was found in the product polymerized on the chro-
mic-oxide catalyst. The product polymerized on (iso-C4E9)}+

+ TiCl4 contains 1% of ashes. Polyvinylcyclohexane is a

white, finely-dispersse powder melting at 5250, and soluble

in orgnnic solvents. The characteristic vigcosity was differ-

ent depending on the nature of the catalyst usads it was

0.5 for a), and 1 = 1.5 for b). The elementary analysis

in % yielded: C 87,22 (computed 87.27)3 B 12.80 (computed
Card 2/3 12,72). The roentgenograms showed a high crystallinity of
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Synthesin of Polyvinylcyclohexane 30V/20-150-2-28/69

the polymer (Fig 1). Finally, the authors give a scheme

for the presumasble atructure of the polymer. No by-pro- s
ducts of the reaction were ascertained in the polymeriza- o
tion mentioned, There are | figure, 1 table, and 7 refer-
ences, 6 of which are Soviet. .

SUBMITIED: September 3, 1959
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AUTHORS Topchiyev, A.V., and Kreq}gg}j,ﬁB,A.
TITLE: Some rules concerning the polymerization of
a~olefines on metallo-organic and metal oxide catalysts ,
SQURCE : International Petroleum Congress. 5th, New York, 1959

(Doklady) t. 3: Pererabotka nefti i gaza.
Neftekhimiya. Moscow, Gostoptekhizdat, 1961, 323-333

TEXT: In order to discover the mechanism of stereo-specific
polymerization and the role of different catalysts therein,

investigation was carried out of the mechanism of the polymerization ,
¢f propylene, a-butens and ethylene with the use of metallo-organic D</
and metal oxides as catalysts, 1In the polymerization of propylene

an important characteristic of the catalysts used, i.e. AlRz +

TiCly, is the rapid fall in its activity. This distinguishes it

from another system of catalysts, AlR3 + TiCl3, which does not

change its activity with time. It was confirmed that the

polymerization of propylene is more effective if the alkyl

aluminium is added gradually to the reaction mixture already

containing TiCl,. The application of this method gives 40-fold
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increase in yield of polypropylene. Oxygen dissolved in propylene
strongly affects yields of polypropylene. It was found that when
the concentration of oxygen reaches 0.05 mole %, the yield of
pclypropylene grows markedly. Further incrcase in the concentra- \
tion of oxygen leads to a lowering in yields of the polymer. It
was concluded that free radical mechanism holds for the reaction
and that small amounts of oxygen facilitate the formation of free
radicals in the reaction mixture which gave the incrcased yields,
The reaction was represented schematically as follows,
TiClg + AIR} — RTiCl3 + RaAlCI; RTiCl3 -3 R + TiCl3
It is not thought that this mechanism may necessarily apply to the
reaction if it proceeds under different conditions., Another
reaztion studied was the polymerization of a-butene, with
triethylaluminium plus titanium tetrachloride as catalyst. It was
fcund that the ratio of AlR3 to TiCly influences radically the
molecular weight and crystallinity of the polymer. The highest
molecular weight is obtained for the ratio of

Al(C2H5)3 s TiCly ~ 81
cerd 2/ 5
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The polymerization of ethylene was studied with the simultaneous
formation of triethylaluminium, lithiumhydride and aluminium
chloride. The reaction proceeded well providing the solvent and
the temperature of the reaction were chosen so as to avoid the
deposition of polyethylene on the unreacted lithium hydride.

The formation of crystalline polyethylene and polypropylene using
chromium oxide and molybdenum oxide catalysts was investigated,
paying special attention to the effect of activation temperature
on the activity of the catalysts. It was found that with the
increasing temperature of activation, from 300 to 650 °C., the
quantity of hexavalent chromium decreases. An active form of the
oxide was obtained by heating between 500 and 600 ©°C which gave J(
a mixture of CrOs3 and Cr03, the latter oxide being associated
with the active oxygen. The active and inactive forms of the
catalysts could be readily recognized by the application of
thermal analysis, the active form giving a number of endothermic
and exothermic effects on heating, whilst the inactive form did

Some rules concerning the ....

not give any heat effects, The most active catalyst censists of
chromium oxide having the empirical formula of Cr0s 4.
card 3/5
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As previously, it was found that an excess of solvent
{20;1 - 3031) facilitates the polymerization process by )/
41ss0lving the polymer from the surfaces of the catalysta.

The polymerization of ethylene with molybdenum oxide as catalys? .
vas carried out at 220 to 240 °C and 50 to 75 atm pressure,

The -catalyst contained 10% MoOs and was prepared by heating

4 aluminium oxide with ammonium molybdate solution., The

2xperiments were conducted with the addition of LiH (3% of the

weight of the catalyst); CaHp, metallic Na tributylaluminium

were also added in some experiments, It was found that by

~hanging the temperature and pressure of the rea: tion it was

possible to control the properties of the resulting pclymers,

Under suitable conditions polymers with molezular weight of

10 000 *o 500 000 and softening temperature 125 tc 215 ©C zould

be obtained.

There are 7 figures, 2 tablss and 13 references; 4 Soviet-ble:

and 9 unon-Soviet-blo:, The four most reca2at English language

wrefserences read as fcllowasy

e R
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Ref.3: I.R. Stille. Polymerization of olefines by complex metal
catalysts, Chem. Reviews, 58, 541, 1958,

Ref.5: G. Natta., Kinetic studies on alpha-olefine polymerization.,
Report to the International High-Polymer Conference,
Nottingham, July 21-24, 1958,

Ref.7: A. Orzeschowski. A study of the formation and
performance of triisobutyl aluminium - TiCly. Ziegler
catalyst in ethylene polymerization., Report to the
International High Polymer Conference, Nottingham,
July 21-24%, 1958,

Ref.9: J.C. McGowan, B.N, Ford, Polymerization of ethylene in J(
the presence of titanium tetrachloride and certain metal
alkyls, J. Chem. Soc., no.3, 1949, 1958,
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AUTHOR: Krentsel, B. A.,
TITLE: Organic Semiconduct
PERIQDiCALx Prirode, 1961, No. 1,
TEXT: The author gxplal
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pootor of Chenical Scisnces

pp. 951-90

ns the theory und pxoperties of organic semi-
new types developed DdY Soviet gcientists.
4 V.A. Kargin, in their gtudies of the elec="

trophysical properties of'polyacrilonitrile, nave found that heatl treat-~
ment leads %O the formation of a new polymer with cyclic structure and

systen of conjugate vonds as follows
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This gives material with semiconductor proBerties and electriial conducti-
vity at room temperature ranging from 10710 - 1077 ohms~ cm —. All these
polymers have the characteristic semiconductcer reletion of temperature %o
electrical conductivity and a characteristic spectrum of electron para-
magnetic resonance. Topchiyev and Kargin have shown that heat treatment
of polyacrilonile in an ammonium atmosphere leads to a considerable in-
crease in electrical conductivity. The introduction of metallic salts in-
to the macromolecule (vefore conversion) also enhances conductivity, with
a simultaneous increase in wctivation energy. A.A. Berlin has obtained
polymers with conjugate bond systems and interesting electrcphysical pro-
perties in reactions of aromatic compounds, 8.8., chloranil with diamino-
diphenyl or benzoquinone with aromatic diamines. The compounds had the
0

following structure: ? T
x R X
0 )

Card 2/3
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where X is the haloid and R the hydrogen, alkyl group, COOH, etc. These
polymers have comparatively high magnetic Susceptibility, varying with

the intensity of the magnetic field., Berlin has also synthesized complex
polymer compounds of a structure similar to that of phthalocyanin, consigt-
ing of carbon, nitrogen and metals and characterized by high dielectric
constuant and magnetic Susceptibility. Their conductivity range is g, =

= 107¢ ohmg~* ¢m-1, 4p interesting aspect is that the polymer may be
synthesized directly on the surface of the meta] forming a continuous,
firmly bonded film, The increase in conductivity noted in the heat treat-
ment of polymers with conjugate double bonds may be due to the formation of /
peculiar bridges betwean the individual macromolecules, thus improving
macromolecular contact, Topchiyev and Kargin have proved that orientation
(chain distribution) of the macromolecules in the polymer hags a definite
effect on electrical conductivity.

Card 3/3
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AUTHORS ¢ Topchiyev, A. V., Krentsel', B, A., 3idorova, L. G,
TITLE: Polymerization of propylene with the catalytic
system Al(iso-C4H9)5 + TiCl4

PERIODICAL: Plasticheskiye massy, no., 2, 1961, 3 . g

TEXT: For some modes of application of polypropylene {films, tubes) a
high content of isotactic structure (produced by the catalytic complex
containing TiClB) is not required; the quality of the stereoblock poly-

mer obtained with the catalytic system AlR3 + '1‘1014 is sufficient., This

~

circumstance induced the authors to study the polymerization of propylene
with the system Al(iso-C4H9)3 + TiCl4. They proceeded from the industri-

al Propylene-propane fraction of the gas formed in petroleum pyrolysis
which contained practically no oxygen after thorough purification (Ref,1),
Triisobutyl aluminum was distilled in vacuo, and used as a 20-30 % solu-

Card 1/3
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tion in purified benzine fraction boiling between 90 and 110°Cc. Commer-
cial titanium tetrachloride was "chemically pure". The components were
stored in a wvessel filled with pure nitrogen, The propylene polymeriza.
tion was performed in inert, carefully purified, anhydrous n-heptane as
solvent. It proceeded successfully with the complex catalyst

Al(lso C + TiCl, which is less inflammable and better accessible

)
9 3 4
than the hitherto used Al(C_H + TiCl,. The molar ratio XK between the

2 5)3 4
components of the catalyst affects the yield and the molecular weight of
polypropylene. The maximum yield of polymer was obtained at K = 1.5

2 moles of triisobutyl aluminum/TiCl4 The highest-molecular polypropy-

lene was formed at X = 3. The catalytic activity of the complex catalyst
decreases with time due to a change in its composition, irrespective of
whether it is in operation or stored in an inert medium. If, however,
the propylene polymerization is performed by bringing about a gradual
formation of the catalyst complex with a steady addition of small doses

of Al(i~C4H9)3, then the high activity of the catalyst is preserved lon-

Card 2/3

JORFEITE e P

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(




"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410

LR Bt R VL 7 A AN IR e ST R R e R A DS R TR e AR R
R RS T 1 YT G e XLy O S e SR ety G o bt HRS I N+ A CR o LA SEAGELI Eevs TR 72 —

5/191/61/000/002/001/012
Polymerization of propylene ... B118/B203

ger, and yields are much higher without any change in the mean molecular
weight. Yield and molecular welght of polypropylene decrease in the
range of 20-90°C with increasing test temperature, The ratio between the
atactic and isotactic fractions does not change during the reaction.

The oxygen existing in the initial propylene affects the polypropylene
yield; maximum yield is attained at a content of 0.05 mole% of oxygen.
The higher activity of the catalyst in the presence of oxygen may be ex-
Plained by the circumstance that oxygen converts the catalytic system %o
a redox system. N. A. Nechitaylo assisted in the experiments,

There are 9 figures, 1 table, and 20 referencess 6 Soviet-bloc and 12 /
non-Soviet-bloc,

/
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* AUTHORS: Topchiyev, A.V., Col'dfarbdb, Yu. Ya.,wgippyggliijb‘f? )
TITLEs - Polymerization of some heterocyclic compounds in the presencd

. of a complex organometallic catalyst

PEZRIODICALs Vysokomolekulyérnyye soyedineniya, v. 3,‘no. 6, 1961,
. 870 - 876 .

TEAT: Three-membered rings were opened in the haterocyclic compounda ) !
-polymarized by the authors (Rof. 1¢ Izv. AN SS8R, 0td. khim. n., 1959, ‘
}69§mby peans of a complex organomstallic catalyst (ethylenc oxide, ethyle=
ne imine etc.). By substitution of other heteroatoms for the heteroatom
(e. g. of sulfur for the furan oxygan)'the aromatic character is changed
and the ring opening in the polymerization of thiophane should not taks
place. The purpose of the present paper was thorefore the investigation

of furan,A-methyl furan and thiophene polymerizations and that of their
homologs by the new metalalkyl titanium tetrachloride catalysts. Their
copolymerization with olefins should also te studied later on. The

authors also investizated the polymerization of dihydropyran which 1like
furan 7%? obtained in a high yield. The polymerization of furan took

Card 1
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Polymerization of some heterocyclic .., B110/B208 o

place between.0 and 25°C with the A1(0255)3+T1014

fluctuated between 3:1 and 115 and whose concentration (referred to the

solvent) between 1 and 12%., The yleld increased with the 'I‘icl4 content

in the catalyst, partial resinification occur:éﬂ with a ratio of 1:5.
Temperature changes between 10 and 25°C did nat'affect the yield =hich,
however, drops at)0%C. An optimum yield of the polymer of the acaessible
o-methyl furan (silvan) was gbtained at 10°C (Fig. 1 a), at a molar ratio
Al(CZHS)joiCI4-1:5 (Pig. 16), and at a catalyst concentration of 123%.

The optimum ratio for furan wee 113, Under similar conditions (temperature
=75°C) thiophene gave lower optimum yields. The bast ylelds were obtained
for dihydropyran at a ratio 111, and 20°C, Samplesa of polyfuran cni poly-
silvan were pressed at 20 kg/cm at 100°C, end thoir thercomechanical curves
vere recorded by means of the dynamometric weights of Kargin. At ~90°C,
cress linking, decrease of deformation and hardening tcok place., This is
indicative of double bonda in the-chain and sufficient mobility in the

. linka which also becomes manifest at the vitrification temperuturoe. A
visoous state is prevented by the network, At a softenling point of the
polymers between 220 and 230°0 ,deformation inoyemsea, then becomes constant
.ACazl‘td 2/ 6 ? & ﬂ ( Sh R

r

catalyst whose ratios
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Polymerization of some heterocyclic ... B110/B208

up to decomposition ai 35000. The high-elastic state lies beiween 90 and
230°C. X-ray examination disclosed an anorphous structure. Absorption
spectra were taken by M. V. Shishkina on the !'K{-14 (IX5-14) specirograph
in the laboratory of M. M. Kusakov of the authorss' institiute. The presen-
ce of double honds and the absence of the diene systeon vwere confirmed.

The authors assume the following structure for the polymers of thiophene,
furan and silvan:

n;U 'DDDL_)(M)

)
As no ring opening occurs in reactions of thiophene, furan and their >[
hemologs with Friedel-Crafts catalysts, it is not assumed in this case
either. This is elso supported by the high decomposition tem, erature and
the results of spectrum analysis. 60 ml of n-hexane, purified by sulfuric

acid and distilled over metallic sodium were mixed with 3.98 ’I’iCl4 and
0.82¢g Al(CZHS)3 under stirring at a temperature kept constant at 10°C

Card 3/6
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by means of a Hoppler thermostat. After 3 min the catalyst was added, and
within 10 min 8.2g furan. After 6 hours the catalyst is destroyed by
CHBOH, and the polymer is dried at 160°C end 4 mm Hg up to weight constan-

cy. 1.62 g of a yellow solid and 0.76 g of u liguid product were obtained.

A -methyl furan (boiling point 63.5°¢, ngo
analogous way. 2.64 g of a lighi brown polymer were separated by n-hexane

from the ether extract of the polymer dried by CaClz. After evaporution

=1.,4310) was polymerized in an

of the ether 3.4 g low-molecular polysilvan with en intrinsic viscosity of
0.15 (in dioxane at 30°C) with 72.62,%C; 7,645 H was left. 1.7 g TiCl4

and 0.13g Al(C2H5)3 were added to 15 ml n-hexane. 2.1 g thiophene were

added 3 min after addition of the catalyst. The resultant powdery yellow
polythiophene decomposed at ~180°C &nd had a viscosity of 0.11: 58.6%C;
4.745H. 0.75 ¢ TiCl4, 0.45 g .n.l(czus)3 and 2.1 g dihydropyran were added

to 15 ml n-hexane. The vhite, powdery polyhydropyran formed in a 0.46 g
yield decomposed at 110°C and had the composition: 68.82,5C; 9.675H,
Card 4/6
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There are 4 figures, 5 referenceg: 3 Soviet-bloc and 2 non-Soviet-hloc.
The references %o English-language publicztions read as follows: ZRef. 2:
J. Bruce, F. Challenger, H. 3. Gibcon, V. E. Allendby, J. Inst. Pei. .Techn.,
34, 226, 1948. Ref. 3: 5. L. lMeisel, G. C. Jonson, H. D. Hertough, J.
Amer, Chem. Soc., 712, 1910, 1950.

ASSOCIATION:. Institut neftekhimicheskogo sinteza AN SS3R (Institute of
Petrochemical Synthesis AS USSR)

SUBMITTED: July 28, 1960
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AUTHORS Il1'ina, D. Ye., Krentsel', B. A., Topchiyev, A. V.
T1TLE: Sulfachlerination cf polypropylenc

PERIODICAL: Yysnkomolekulyarnyye soyedineniya, v. . nc. 7, 1961,
995-999

PBEXT: The purvcse of the pregent study was the moditrication of

polypronylere {PP) by photcchemical sulfochlorinatica, ¢ was gynthasized

as stereoblock prlymer by AI(C,,HS)ZL TiCl, catalyst. 1t softening ><\
I3 kA ‘

temperature wasz 168-172°9C, its in'rinsic visczaity “da2titmined in
decaline at 120°C) 1.55, it contained 2?7 ) amorphcus “ractions soluble in

boiling ether., PP was thoroughly mixed with U‘_Il,1 at 6e=A5Te, the

amorphous part disaolved after 1-1,% hr, the higsh-pciecular part formed a
stable suspeneicn, 1t was then exposed fin all experiaertal) te o 200 w
lamp. and ”'? + uO virtg bublbiled *hreugh ‘he suspensicn o differont

ratics. The 11nxahod product wae a fire-disporse wihits powder.  Tue
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Sulfochlorination of polypropylene
following was ntudiod; 1) tumperature influenn~e. By bubblin; with
Cl, + 850, fn a ratio o 3 ¢ 1 (3 L/he €1, 1 i/nr 5C.) and variatien of

the temperature between 0-70°C, the followines was found - 2} Whon tempera-
ture i raiaed from 35 to 709C, the C1. con'ent in the end product romains

constant (47.92,5), and the aulfur content ducraases (from 2.7 to 1,424,
b) If the temperature 1s reduced frem 3% to 0G°C, the Clﬁ contant decreases

to 19.29». and the 5 ccntent increases tc 6,617, 2) Effest cf the ratio
of the reagents on the Cl, and S gquantities absorbed by yrp at 257,

Experimental series A:; Constant Cl, supply (3 1/hr) and variation of the
¢l /SOﬁ ratio between 5 : 1 and 0.5 : 1. The polymer wes fourd to contain
the same amount of C1, (about 40,5) between the ratic 1 : 1 and 4 ; 1 at
constant 012 supply. W1th increasing ratio, however, the amount of
directly bound Cl2 increases, and that of the chlorine bound as 50201

decreases: the S content drops from 6.34 to 3.2.. Experimental series B;
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Sulfcehlorination of polypropylene B101/B208

Constant SO2 gupply (1 1/br), and variation of the Cl? amount applied.
It was found that with increasing ratioc Cl, : SO,, the chlorine content

in the polyner lncreases from 21 to 49,16,,, the S content drops from
5.71 to 1.5T5%, Polymers with different Cl, and § contents may thua be

prepared by changing the rutio. 1) Effact ef the amount of the sulfo-
chlorinating agent. The Cl, supply was varied between 0.4% - 3 1/g

polymer at a molar ratio Clp : SO, = 3 : 1. The 5 contert way founud to
remain congtant, while the C1, content dropped from 47 ‘< 4C,5.  The
[

reaction time, however, was at low gas aupply 3 br.o at Ligh gae eupply

30 min. 4) Effect of reaction time. The experimentuy wore performed with
a ratio Cl, : 80, + 3 : 1, rate of Cl, supply 3 1/br. A table shows the

€ 14 -

results. ¢nly a part of the gaues rveactn. & muximum wns chserved whieh
ig explained by saturation of CCIA with ¢l and 50,0 ") rroperties of
the sulforulorinated polymers: ) the intrinsic viecosity iy less than in
chlorinated PP with equal Cl, content, and depends n the 3 zentent, By

Ccard %/6
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increasing the S content from 2.9 to 6,35, the intrinsic viscesily de-
creasen from 0,34 tc 0.0% . a4 C-C berd separation io guaumed whish causes
a decrease nf the moleenlar weignt of the pelymar. Dut ro direct proof is
available for this assumption. bt) The tharmemoa-hanieal vroparties show
that the temperalure of the viscous flew rises by aveut ~0OYC witn
increaaing S.contenl, but tha! rhe vitrification tewuerature romaing un-
changed., TReduc!inn of the Cly and & soptent *o 1/10 dees nct affect the

thermomechanical properties. The pelymer with 1-2, 5 discleyaa a range of
high elasticity =which is limited on one bhard hy the vitrification tempera-
ture, on the other hand by the temperature at which oross linking ocours.
When the S content is increased to 55 cross linking immediately follows
the viscous flow. TIf the £, content is kept constant (about 37.:), and

if the S content is changed between O and 6%, the following will be
obtained; a) eithér a crystalline product in a temperature ranrge between
brittleness temperature and softening point, or, b) rubber with a highly
elastic state hetween 150-190°C, or c¢) solid material with network. There
are 6 figures, 1 table, and 7 references: 3 Soviet-bloc and 4 non-Soviet-
bloc. o
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Sulfochlorination of polypropylenezszél

8/190/61/003 /007 /oo 2“ ‘ : E
B101/B208 [001/005/0 oo 3
ASSOCIATION: Institut i

: ] neftekhimichesko S |
yetrochemical Synthesis, gg g;ggiza it SSsR (Institut9 “ :
SUBMITTED: August 24, 1960 3 :
oy
\' B
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Frotlems involved in the prot:tion and study of the jronertics of
polyolefins. Plast.masz» 3.9:3210 *'f1, (BIRA 1.:1)
(Olefing)

e
D

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, JuIy 31, 2000 CIA-RDP86- 00513R000826410

m?‘it%%%a%ﬁ%ﬁ“}“[{j!ﬁ? F“xm :’f r’

LT

%L;('n"’i’iz‘e‘}"ﬁ'}ai.““ﬁ”b.g‘” S PR AR M SE

TOPCIEV, A, V, [Topchiyev, A, B, ]; KRENTEL, B, A, [Krentsel' B. A, ];
smmm L, L, [Stotakaya, L, L,

Complex organometallic compounds, catalysts of olefin polymerization,
Analele chimie 16 no.4:64~99 O-D %61,

(Organic compounds) (Olefins) (Catalysts)
(Polymers and polymerization)
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TOPCHIYEV, A.V.; KREKTSEL', B.A.; STOTSKAYA, L.L.

Camplex organcmetallic compounds as catalysts in the polymerization
of olefins. Usp. khim., 30 no. 4:462-492 Ap 161, (MIRA 14:4)

1. Institut neftekhimicheskogo sinteza AN SSSR,
(Olefins) (Catalysts) (Polymerization)
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AUTHORS . DPodukina, Ye.8., Roginakly, 8.Z., Correspording Hezber A3

U352, Sskharov, M.M., Tapchiyev, A.7., Acadeaician,
Geyderikh, X.A,, Davydov, B.E., and & \nt-vl‘. 3.4,
Falli SR
TITLEs Catslysis on organic sesiconduotors nbtalned by heat
trsatzent of polyscryionitrile

PERIODICALs Doklady Akadeaii nauk SSSE, v. 137, bo. &4, 1951, 833- 835

TRy t could be asaused on the bdasis of the biditogrephy and the e
narelly acceptad concept of the catalytic meschanisn thal organic sezicon= \(
ductors with eaall forbiddes band vidth and considerabdie sleotrical cone
ductivity at rooa temperature should be active catalyets in redox resc-

tions. Only qualitative dats baing available so far, it vas the PuUrpoee

of this study to investigats the catalytic activity of palyser semicon-
ductors containing a azetas of ccnjugate bonds on redox rescticrs io the
gasecus and vapor phs “he authors have chosen aesatcorduclors fros
polyaorylonttrile (P4¥), Date on reparstion and electrical progarties of
tris material are given in adef, 7 f‘.'. Toponiyev, M.4. Geyderikh st sl.,

Card 1/5—e
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Catalysie cn organia .., 31C1/b20A
DAN, 128, 312 {1959)), and nave dean reported by K.a. Geyderikh at the Iae
tornations]l Symposius on Macrozoleoular Cresfotry on June 14 - 18, 1460,
Tvo PAF samples vere usedr PAN-1 to vhigh 0,018 Cuul, vas added prior to

heat treatment, and which hai a epecif{c surfece of 0.C6 n?/‘ (deterasnes
by means of krypton}, and PA¥-2 without 007per admixture and vith a specie
fi3 surface of 0.04 -7/‘. Catalytic astivity was atudied in an apparatus
sleilar to that of C.X, lohvubA ¥, Theophilides (Ref, 13, see bolow), The
ta vers annealesd st 430°C for 1-3 hr prier to the axperigent, Cone
siderable oatalytio sctivity vas only observed in the decomposition of
formio woid, Liperiments) dats are given {n Tadle 1. PLe copper adafxture
vas found to be of minor importance, 4s the change of the decomposizioa
rate v of HCOOH vas datermized by the continuous sethod on & atepvise rise
of temperature, a constant rate of scid addition, and s lov degres of cone
veraton (1 « 10K}, the sotivation energy oouid be caloulaved fros jog v =
« £(3/T)e It wvas 21 koal for PAY-1, and 25 uoal for PAX The cetalytic
activity of the samples tnoressed from Jeriment to experiment until it
reached & sonstant value. Aot{vation snergy, hovever, reasined nesrly ccan-
stant. 1 catalytic eoticn of PAX on the decomposition of hydrasine hydrate

Caxd2/s
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Cetalyeln on organic 4., Moy

' l/c:e/a\/\37/004/ozs/csn
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in !B, and ¥, vas observed anly at high temperatures (250%) ot vhich

the reaction on the glass surfees of the ve 1 and hocogerecur deccape-
siticn plsy sn {mportsnt role, fThe speeific sctivity of PAS with respect
L3 the decompoeitfon of HCCOR s explatned by ite chemical structure,

The S-atoos in the cha{n of the conjugate binds sre sesuned 1o act as ade
sarption centers for the ecid molecules. 3y changing the checical an
electrophysical projerties of jolyaers vith donjugete éaudble bonds, high-

17 swlsative catsiyste should be obteined.waick srs ceajaratie teo Skces

used in fersentative ocataiysis, 2Thie is the reproduction of a repors
deidvered b7 8.2, Roginekiy, Corresponding Meaber S G333, tefors the-
Ucheryy Borvet Instituta khimicheskeoy £isici Akedesii neux 83353 (50ienttis

f10 Council of the Iastitute of Chesical Physics of the Aasdeny of -
Sciences UJISR) on May 27, 1960. Menticn 1s made of ek Berlin, Lode-
Blyupenfel'd, N.¥. Bemenov. (Ref, 11: Iav, A3 BESR, CKRX, 19339, nos 9,

1689)y There are 1 Cigure, 2 %ables, and 14 refsrendess 0 Sovietelloe

and 6 non-Soviet-bloc, The } references to Englien lsnguage pudlicetions ;(
resd as folloves K. Tamaru, s Shisads, Bull, Chem, Sco, Jajan, e 140,
(1958)1 D.D. Blej, Res. appl. Ind, 12, 293 {1939); G.X. Bchved, §.

. . .
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3/020/61/131/004/025/031;
Catslysis on orgahio. a.. 3101 /8208
_Theoghllidae,lde shra. Chems, 0, 427 (3946)s . . t) T

A550CIATIONS .  Instftut fintoneskoy Xhimii.ikadeafl neus 8352 '
{Institute of Phyaical Chestetry , 4cadesy of Sciences

- .77 . US5R), Institut peftekhisichesXogp sintese Azadesii neuk
T 3562 (fostitute of Petrochemical Zynthesis af the Atadeny
o . “of Sotefiose USSR} T R .
sUEMITTEDS Deasaperiz4y 1960 7 T T T .
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2873l ,
¢b 65 5/020/61/140/003/015/020
1S B103%/3101 .
{
AUTI'ORS: Topchiyev, A. V., Academician, Arﬁﬂtdel' B. A, Dal', V. V., ,
and Oppengeym, V. D. oo ) ,ﬂ
i
TITLE: Polymnrlzatlon of heptene-1 by means of the catalytic system
41 (iso- C,t ), + TicCl
a9)3 4
PERIOLICAL: Akademiya nauk SSSR. Doklady, v. 140, no. -3, 1961, 614-616

TEXT: The suthors atudied the mechaniam of polymerization of linear

- olefins by combined organometallic catalysts, as well us the relations
between the structure of the initial hydrocarbon and the properties of the
resulting polymer. Heptene-1 served as object, Al(i-C4H9)3 + TiCl4 43
catalyst. The monomer was prepared by pyrolvsis of heptyl acetate at

540 - 550°C. Preliminary tests showed that the highest conversion of the
monomer was reached at an equimolar quantitative ratio of the catalyst
components, and at approximately 60°C. The course of temperature of the
intrinsic viscosity of polyheptene revealed: Above 60°C some destruction
of the polymer set in under the action of the catalyst. As a result, the

Card 1/3
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$/020/61/140/603/015/020
Polymerization of heptene-1... B1G3/B101

intrinsic viscoanity which depends or. the ratio of the catalyat cbmponents
dropped. The peak value of the intrinsic viscosity in Lecalin was reached
at an AlRi/Ticld ratio between 1.5 and 2.5. The polyheptene produced under

optimum conditions is u viscous, glassy substance with a molecular weight
of approximately 3500, and a melting point of -40°C. An X-ray structural
analysis showed that polyheptene was completely amorphous. On account of
the infrared absorption spectra, the followini structure io assumed:

CHy, -
CHg = |C—- (CH. —_ CH),l — CHy — C“<CH (n == 30 4 30).
CHy H, !
Hs (EH,

b, L,

(EH, éH, )
!ZH. H,

Still, the absorption band at 972 Cm-1 points to a possible double bond in
the middle of the polymer chains

Card 2/3
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, 5/020/61/140/003 /015 /0
Polymerization of heptene-1... B103/B101 : :
I Cﬁ<. . : Ty,
if/ : Ry . P

This problem requires further investigation., There are 3 figures and 4
references: 1 Soviet and 3 non-Soviet. The three refersnces to English

. language publiocations read as follows: F. P. Reding, J. Polym, Sci., 21,
- 547 (1956)3 B, Badin, J. Am. Chem. Soc., 80, 24 (1958); T. W. Campbell,
A. C, Haven jr., J. Appl. Polym. Soi., 1, No. 1 (1959).

3 ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR
: (Institute of Petrochemical Synthesis of the Academy of
Sciences USSR)

SUBMITTED:  May 29, 1961
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BAKALO, L.A.;_KRENTSEL?, B.A,; PYRKOV, L.M.; TOPCHIYEV, A.V., akademik;
FRENKEL', S.Ya.

Mechanism of epichlorchydrin polymerization on the catalytic system
FeCl3 X propylene oxide, Dokl. AN SSSR 141 no,3:613-615 N 161,
(MIRA 14:11)
1, Institut neftekhimicheskogo sinteza AN SSSR.
(Epichlorohydrin) (Polymerization)
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KRENTSEL!, Boris Abramovichj ROKHLIN, Maks Isaakovich; TARASINKO,
o V.M., red. izd-va; POLYAKOVA, T.V., tekhn. red.

[Kew chemistry and its raw material resources] lovaie khi-

mila i ee syrlevaia baza. Moskva, lzd-vo Akad. nauk SSSR,

1962, 103 p. (MIRA 15:7)
(Chemistry, Technical)
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$/844/62/000/000/105/129°
D204/D307

AUTHORS:  Gulyayev, G. V., lavydov, B. B., Rrentocel*, B. n.,, Pata-
.l:lkh, lo I' “nd l’()lﬂk JJo du T

TITLE: The effect ot radiation on semiconducting polymeric ma-
terials

SOURCE Trudy II Vsesoyuznogo.soveshchaniya po radiatsionnoy khi--
mii. &d. by L. 8. Polak., HMoscow, Izd-vo AN OUSR, 1962,
621.624

TEXT: The effects of 3” and electron irradiation on polymers based
on polyacrylonitrile (P.iN) were studied, to determine the nature of
such materials., The (powdered) specimens were prepared by catalytic
or radiational polymerization; a polyacrylonitrile fabric was also
tested. The gpecific clectron conductance (o, 10=10 ohms—1.cm-1) of
hot-pressed (15,000 atm, %500C) rudiation polymerized PAN was lower
than that of catalytically polymerized oAN (2.6 - %.6) and de-
creased, by a factor of 10 - 15, yith Inereasing pover of the dose
weel e bdnee podyvaerisabion (100 1, Uie 1ben were varied fyom 2i

card 1,0
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The effect of radiation ... D204/D.07

Lo 140 r/nuc.cm), S HUOC). The o of catnlytic PAN polymerized it
20 r/sec.end, increased on irradiation with increasing aoses, up to
10 und --5 respectively at 5 lr; further increase was only slight,
The o of PAN poliynmerized at 75 aud at 140 r/sec.cm’ was unafrected
by irraudiation. The energy of activation (= 0.4 ev) remained con-
stant in all cases. The specific conductance of PAN fabric increa-

sed on irradiation, from ~1072 at 0 to ~10"° ohm™ 'em™! at 140 lr,

whilst the energy of activation fell from 0.33 to 0.2 ev, Similar
ceffects were observed by subjecting the fabric t. 0.7 Hev electrons.
The various changes ob.erved in these semiconducting polymers on ir-
radiation are ascribed to diff.rences in the macrostructure of the
polymer. There are 4 figures. :

ASSUCIATION: Institut neftekhimicheskogo sintesa AN S55R (Inoti-
tute of Petrochemicul Synthesis, s USSR)

e
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8/191/62/000/012/001 /015
B101/B1086

AUTIHORS: Topenhiyev, A. V., Stotskaya, L. Lt' Krentsel', B. A.

TITLE: Polymerization of ethylene and some other vinyl monomers
with soluble catalyst systems

PERIODICAL: Plasticheskiye massy, no. 12, 1962, 3-12

TBXT: This is a review article covering papers published between 1948
and 1962 on the reaction mechanism of the polymerization of ethylene,
propylene, isoprene, butadiene and other dienes with soluble Ziegler-
Natta-type catalysts. It is pointed out that the reaction medium
congiderably affects the course of polymerization when soluble metallo-
organic complexes are uged. From a theoretical aspect, based on the
findings of the research it is agssumed possible to simulate biological
processeo #ith the aid of soluble organic catalysts. There are

2 figures, 11 tables, and 44 references.
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- s/064/62/000/012/¢02/006
5115/3180
AUTHORS s ‘érentsel', B. A.y Doctor of Chemical Sciencés
mm’rw T

TITLZ: Stereoregular polymers
PERIODICAL: Khimicheskaya promyshlennost!, no. 12, 1962, 6 - 12

TEXT: The article reviews Liestern and Soviet research work carried out
between 1956 and 1962 on the synthesis of stereotegular polymers. Special
attention is paid to polymers with industrial possibilities, e.g. poly-
hydrocarbons, polyvinyl chloride, and polymers containing oxygen in the
principal chain. There are 2 tables and 37 references.
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KRERTSEL', B.A.; SIDOROVA, L.G,; SHISHKINA, M.V,; KUSAKOV, M.M,; KORENEVSKAYA,
F.V,; SHCHEKIN, V,V,.

Conversion polymerization of b -olefins., Neftekhimiia 2 no.5:
705-708 S-0 162, {MIRA 16:1)

1, Institut neftekhimicheskogo %inteza AN SSSR.,
(0lefins) (Polymerization)
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8/190/62/004/012/004/015

B101 B186
AUTHORS: Yerasova, Ye. L.,'gfpgtsel', B. A., Pokatilo, N. 4.,
Topchiyev, A, V. T
TITLE: Isomerizing action of the catalytic system A1(02H5)} + CrCl5

in the polymerization of but-1-ene

PERIODICAL: Vysokomolekulyarnyye'soyedineniya,"v. 4, no. 12, 1962,
1796-1798 . .

TEXT: The applicability of the catalyst Al(CZHS)5 + Cx'Cl3 suggested by

J. E. Gillespie, J. «. Tordman (Industr. and Engng. Chem., 51, 1365, 1959)

foé the polymerization of propylene was studied with respect to the
polymerization of but-1-ene. The experiments were carried out in ampoules,

#ith the ratios Al(czas)3 : CrCly = 1:1, 132, 1:6, and 1:9 at 30-80°C. The /

polybutene yield was .only 5%. However, a considerable isomerization from .l
1-butene to 2-butene was observed, which did not ococur in the polymerization
of 1-butene with ﬁlR3 + TiCl4. Example: The initial butene had the

- composition (in % by weight): 70.03 1-butene, 11.42 cis-2-butene, and
/ Card 1/2
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Isomerizing action of the... B101/B106

' r
1€. 55 trang-2-butene. After~3Q hrs action of a datalyst with the ratio
(c )5,\1 i CrCly = 4:1 at 80°C, the composition ‘was 24.41 1-butene,

41,07 cis-2- butene, and 34, 52 trans 2-tutene. Since CrCl} alone showed

nearly no iaomerizing effect, this is ascribed to the catalyst complex

R c1
7N
Al «cr”

1’ Na
There is 1 table.

1

ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR (Institute of
Petrochemical Synthesis AS USSR)

SUBMITTED: July 1, 1961
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Catalytic polymerization of organic A -oxides, Usp.khim, 31
no.61657-669 Je '62, (MIRA 15:5)

1, Institut neftekhimicheskogo sinteza AN SSSR,
(Ethylene oxide) (Polymerization)
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Gonference on ionic polymerization. Vest,AN SSSR 32 no.4:103-104
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KRENTSEL', B.A., doktor khim,nauk

"N—._____‘__”"
Exhibition of synthetiég materials in Paris. \lezz::ii RﬁNgSil;)
J11:114~117 N '&2. :
3 no-11 (Synthetic products-—Exhibitions)
(Pa.riﬂ-Exhibitions)
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32837
5/020/62/142/002/018/029
.g“qo Yo7 B106/B101 |
AUTHORS: Bakalo, L. A., Krentsel', B. A.. Oppengeym,.V. D.. und ﬂ
Topchiyev, A. V., Academician '
TITLE: The structure of the FeClB/propylene oxide catalyst and the :

mechanism of stereospecifirc polymerization of some epoxy
compounds .

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142. no. 2, 1962, 347-350

TEXT: The polymerization of orgsnic oxides on a catalyst from anhydrous

ferric chloride and propylene oxide takes a sterevspecific course which ]
is usually attributed to the heterogeneity of the catalytic system (Ref. 33 VX{
c. C. Price, M. Osgan, J. Am. Chem, Soc.. 18, 4789 (1956)). In a previous
study (Ref. 6: L. A, Bakulo. B. A. Krentael', A. V. Topchiyev, Vysokomolek.
soyed. 4 (1962)), however, the euthors found that the polymerization of
eptahlovohydrin and Afvinyl monoxide on the natnlyat mentioned wlso tukes

A stevevspeciliv puuvae, alihough e wysbam gonougt cabalyab da
perfectiy homogenerus. Tha ghrusiure oFf Ale Iatiirsl rs Aty maen
Card /4

APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, July 31, 2000

L e AATIR A AT R S s
L T R S R AR PRI .
- a IR R TS ST VRS SSRRSI, RES AT e e FT B

| CIA-RDP86-00513R000826410

SR

32837
5/020/62/142/002/016/029
The structure of the FeCl3/propylene.,... B106/B101

investigated 1o clarify the mechantsm of atereospecific polyeerization.
The catalyst was prepared, acscording to Ref. 2 (aec belcw), from sublimed
FeCl3 and propylena oxide in dry 0014. ts compusition in j was: Fe J{

15.06; C 37.33; H 6.c6; Cl 21.26. To s=zperate the organic par%, the
catalyst was dissolved in acetone, and the iron was precipitated with
sodium hydroxide. The resulting suspension wWas diluted with water and
extracted with ether. The extcsct was rinasd with water, soda solution,
and again with water, and dried over Na2804. After evaporating the ether,

the residue was fractionated (20 -~ 30 theoretigal plates)in aovacuum of

1.5 mn Hg.  Thres fractions (b. pe 45.5 - 46.5 C, 46.5 - 47.5°C, and

47.5 - 49.0°C, respectively) were collected and subjected to elementary

analysis, ag was the residue. The molecular waight of the catalyst was

determined according to Rast, and the content of mobile hydrogen in the

organic portion of the catalyst according to Pgerevitinov, with ethyl

magnesium iodide. IV has been proved by nephrite-test &nd on the basis of
- infrared spectra that the organic portion contains chlorine. Thus, the

empirical molecular formula of the catalyst was found to be

ClFe(C6H120201),,. The structure of the orgamie portion of the catalyst was

Card 2/4
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32837

$/020/62/142/002/018/029
The structure of the Fe015/propy1ene... B106/B101

olarified by infrared spectroscopy (MuC-14 (IKS-14) spectrophotometer in

- the frequency range of 1800 ~ 640 cm'1). In this connection, the
arrangement of the epoxy ring opening with subsequent development of the
ether bond was ascertained. It has been proved that the opening of the
epoxy ring during the res -tion of ferric chloride with propylene oxlde ' ¢
takes place at the primary carbon atom, the configuration at the secondary
carbon atom being maintained. These results provided the following
structural formula for the catalyst in questiont

"0 —CH — CH; — O —CH — CHy —Cl )
Cl——Fe< AH. 4,
0 — CH — CHy — 0 — CH —CH; —Cl f
C1H| Hy . : ' p T )

It is of interest that also the organic portion of the catalyst from
anhydrous ferric chloride and epichlorohydrin shows the same arrangement
of ether bonds. This result and the previously (Ref. 6) shown homogeneous
character of the system indicate that the opening of the oxygen-containing
ring at the primary carbon atom, in which the configuration at the

Card 3/4
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32837
8/020/62/142/002/018/029
The structure of the FeCl5/propylene... B106/B101

aeymmetric carbon atom during polymerization is maintained, is the cause
for the stereospecifiocity of polymerization of the w-oxides of olefins.
.Previous orientation of the monomer, ag assuncd by Price and collahorators
(Ref. 3), is therefore not required in this casc. There are 1 figure,
1 table, and 8 references: 2 Soviet and 6 non-Soviet. The four most }\
recent references to English-language publications reand as follows: Ref. 23
A. B. Borkovec, US pat. 2861962 (1958); R. O. Colclough, G. Gee, W, C, E,
Higginson et al., J. Polymer Sci., 34, 171 (1959); I. Ishida, Bull. Chem.
Soc., Japan, 33, 731 (1960); S, Misushima, T. Shimanouchi et al., J. Chem.
Phys., 26,.970 (1957).
ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk S35R
(Institute of Petrochemical Synthcsis of the Academy of
Sciences USSR)

SUBMITTED: October 6, 1961
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feh ’ B101/B144
AUTHCRGs Stotoraya, L. L., Topchiyev, & Ve, acudewician, Krentsel'y,

HO l‘\.
TIiTLLs polymerisuztion of ethylenc with the soluble, couwplex, or ano- ,

retallic cutulyst Sn(C(F:r)‘ + A1Cl, + VCl, - S

N A | - i i
2T LI0Me Akademiya rouk 535K, Mokludy, v. 140, no. 2, 1962, 172-375
Pu T C?H4 waa pelymerized using this catelyst suggested by . L. Currick
- - P o .

et ul. (J. Am. Chem. Soc., 52, 35385 (1965)) ut 65 C aund under utmosp.erie .
rre.sure, in order to obtain polyethylene free of cavulyst impurities

siving a nigh specific polymer yield per unit weight ¢ catalyst, arc
olose molucalur-weight distribution.  The reaction veszel wes filledewitn
cyoloheruna, tetrupbenyl tin was added, and the solution was satursted

with czu/. Then a cyclohexane solution of VCl4 and o solution of ALCL,

I

saturated in hot cyclohexane were added dropwise, and C2H4 was tubblud

through the solution. After one hour the polyacr was precipitates with

wetnanol. Resultss The egmounts of polymer obtained per gram catalyst
/= 5
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TOPCHIYEV, A.V., akademik; KORSHAK, Yu.V,; DAVYDOV, B.E.; KRENTSEL!, B.A.

Polyazines, a new class of polymers with conjugate bonda, Dokl,
AN 883R 147 no.3t645-648 N 162, (MIRA 15112)

1. Institut neftekhimicheskogo sinteza AN SSSR,
(Azines) (Polymers) (Conjugation (Chemistry))

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



CIA-RDP86-00513R000826410

s T, R A SRR G SR TR A SRR

"APPROVED FOR RELEASE: Monday, July 31, 2000

2 FE L

M Ry X R O]

SMNIDO, Ga YO.; IL'INA, D‘ YQ.' SﬂEHXINA, Hl V.; WTSEL" B. A.

P rization of trichloroacetaldehyds in the presence of
aﬁliﬁwﬁetﬁ’{uc catalyst. Dok}, AN SSSR }47 no,6:1386-1388
D 'é2, (MIRA 16:1)

1. Institut neftekhimicheskogo sinteza AN SSSR, Predstavleno
akademikom A, V, Tepohiyevym.

(Acetaldehyds) (Po rization)
(Catalysts
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BAKALO, L.A.; KRENTSEL', B.A.; TOPCHIYEV, A.V.

Polymerization of soma organic oxides, Part 1: Polymerization
of epichlorhydrin,: Vysokom.sced. 4 no,9:1361-1365 S 62,
(MIRA 15:11)
1. Institut neftekhimicheskogo sinteza AN SSSR.
‘Epichlorhydrin)  (Polymerization)

SR e
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TOPCHIYEV, A.V.; STOTSKAYA, L.L.) KRENTSEL', B.A.

\

with
Polymerization of ethylene and some other vinyl monomers
goluble catalytic systems., FPlast, massy no. 12:3-12 '62(MIRA 16:1)

(Bthylene) (Polymerization) (Catalysts)
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KRENTSEL', B.A,, doktor khimicheskikh nauk
P g

- D '62,
Stereoregular polymers. Khim,prom. no,12:864 W?IHRA 16:2)

(Macromolectler compounds)
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YERASOVA, Ye.L.; KRENTSEL', B.A,; POKATILO, N,A,; TOPCHIYEV, A.V.
RSl B4,

Isomorizing action of the catalytic system Al(02ﬁ5)3+0r013
in the polymerization of l-butene. Vysokom,
soed, 4 no,12:1796~1798 D &2, (MIRA 15:12)

1, Institut neftekhimicheskogo sinteza AN SSSR.
(Butens) (Polymerization) (Catalysta)
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TOPCHIYEV, Aleksandr Vasil'yevich, akademik; KRENTSEL', Boris
Abramovich, doktor khim. nauk; TARASENKO, V.M., red.
izd-va; VOLKOVA, V.V., tekhn. red.

[Polyolefins are the new synthatic materials] Poliolefiny -
novye sinteticheskie materialy. Izd.2., perer. i dop. Mo-
skva, Izd-vo AN SSSR, 1963. 93 p. (MIRA 17:1)
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STIL'iANS, L.S., doktor fiz.-mat, nouk; ROZENSHTE{}, L.D., kend.
fiz.-mat. nauk; AYRAFETYANTS, A.V,, kand. fiz,-mat, nauk;
KARGIN, V.A., akademik; KRENTSEL', B.A., doktor khim.
nauk; TOPCHIYEV, A.V., akademik [deceased]; DAVYDOV, B.E.,
kandid.khir. nauk; GEVSEN, L.V., red.; MIYZSSEROV, K.G.,
red.; GOLUB', S.P., tekhn. rod.

[Organic semiconductors] Organicheskie poluprovodniki. lo-
skva, Izd-vo AN SSSR, 1963. 317 p. (MIRA 16:12)

1, Akademiya nouk SSSR. Institut neftekhimicheskego sinteza.
(Semiconducgtors)
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KRENTSELM B.A., SIDOROVA, L.C., TOPICHEV, A.V., (Deceased)

Principles of conversational polymerization of unsaturated hydrocarbons.

Report submitted for the International Symposium of Macromolecular Chemistry, -
Paris, 1-6 July 63
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ILINA, D.YE., KREN‘I'S[_’.}., B._bl_k“., SEMENIDO, YE.G.
Low-temperature polymerization of chlorine-substituted aldehydes.

Report submitted for the Intermationsl Symposium of Macromolecular chemistry,
Paris, 1-6 July 63
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AY NTS ., VOTTENKD, R.M., DAVIDOV, B.E. KFRENTSEL, B.ks_

Conductance mechanism in organic semi-condustéy polymers

Report submitted for the International Sywposiwa of Hacromolacular chemistry
Paris, 1.6 July 63 !
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Chlorination and sulfochlorination of polyolefins, Plast, masay
no.6s3-8 163, (MIRA 16:10)
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POPOV, Yu,A.; DAVYDOV, B.E.; SHISHKINA, M.V.; KRENTSEL', B.A,

Thermal conversions of polymeric Schiff bases, Izv, AN SSSH.
Ser, khim, no.,11:2014~2019 N 163, (MIRA 17:1)

1. Institut neftekhimicheskogo sinteza AN SSSR.
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ADYLOV, S.A.; LESHCHEVA, I.F.; IL'INA, D.Ye.; SHISHKINA, M.V.; KRENTSEL', B.A.
Chemical structure of some chlorinated polyolefins. HNeftekirimiia
3 no,1:82~89 Ja-F '63. (MIRA 16:2)

1. Institut neftekhimicheskogo sinteza AN SSSR,

(Olefins) (Chlorination)
(Chemical structure)
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BAKALO, L.A,; KRENTSEL', B,A.; TOPCHIYEV, A,V, (deceased]

Catalytic polymerization of epichlorohydrin, N:ftekhimiia 3 no,2:
206-216 Mr-Ap '63. (MIRA 1615)

1, Institut neftekhimicheskogo asinteza AN SSSR imeni A.V,Topchiyeva.
(Epichlohydrin) (Polymerization)
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B101/B166 ‘ E .
AUTHORS:  Adylov, 8, A., I1'ima, D, Teu, Krentsel’) B, A., Shishkina, | |
‘ M. V. o
TITLEs ) Interaction of chlorinated polyethylene with amines and
ammonia

PERIODICALY  Vysokomolekulyarnyye so&edineni,va, ¥. 5, no. 3, 1963, }]6-520

TEXT: A study was made of the reaotion of chlorinated polyethylene sus-
pended in toluene with aniline or di-n-butylamine at 50 - 70°C, as well as:
of the reaction of chlorinated ‘Ppolyethylene with aqueous ammonia solution
in glass ampuls in nitrogen atmosphere at 709C. The chlorination of the
high-density polyethylene (m.p. 1329C, (n] « 4.15 in decalin at 135°C) was ;

made socording to a method devised for t e chlorination of polypropylene

(Zh. prikl. khimii, 32, 1404, 1959). Resultss the IR spectra of the
chlorinated polyethylene showed the presence of C-Cl bonds, Chlorinated v
products of different chlorine jontent were._ obtained. The intrinaic via-m;u*_
cosity deoreased as the- chlorine content inoreased. It was 4.1 at 1,3% C1
and 0.7 at 60.9% C1. x-ray amlyais showed that the c*ystalune struotureu
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